The l4N electric field gradient tensors have been determined in the paraelectric phase at 7' = 2 6°C and in the incommensurate phase at r = 1 6 °C. The results in the incommensurate phase are typical for the "non-local" case and show the presence o f two out o f phase com ponents o f the modulation wave. The phase shift between the linear and the quadratic terms in the expansion o f the frequency in powers o f the order parameter is as large as 4 5°.
I. Introduction
Tetram ethylam m onium tetrachlorozincate [N(CH3)4]2 ZnCl4 (TMATC-Zn) belongs to the group of A 2 BX4 crystals which first transform from the normal (P) to the incommensurate (I) phase and then exhibit at lower tem peratures a series of commensurate (C) phases. In TM ATC-Zn the transitions [1, 2, 3, 4] at T\= 23 °C, Tc\ = 7 °C, Tc2 = 3.5 °C, Tc3 = -96 °C and r c 4 = -1 1 7°C are connected with changes in the m agnitude of the cell dimension along the direction of the pseudohexagonal axis: c0, ~ 5co, 5co, 3<?o> Co and 3c0. The corresponding space groups are [2] D 26 h-Pmcn (z = 4), incommensurate, C 2 v-P2!cn (z = 20), C 2h-P1121/n, (z = 12), C 2 h-P121/Cl (z = 4) and D^-P2,2,2, (z = 12). It has been proposed [4] that the phase transition sequence in TMATC-Zn may form part of a devil's staircase.
The orthorhom bic unit cell dimensions in the room tem perature D 2h paraelectric phase are a = 8. I3C NM R [5] has shown a rapid hindered rotation o f the distorted N -(C H 3 ) 4 tetrahedra around at least three orthogonal axes as well as the rotation of the methyl groups around their C 3 axis. As a result of this motion the l4N EFG tensors should be motionally averaged to a small but finite value which depends on the distortion of the N -(C H 3 ) 4 groups.
The changes in the EFG tensor induced by the incommensurable m odulation wave at the position of the a-th 14N nucleus can be [6 ] , up to second order terms, expressed as where and T = T0 + T, + T2+ ...,
with T0 standing for the paraelectric EFG tensor. In view of symmetry considerations [7, 8 , 9, 10] one expects that The real displacement i/y of the a-th nucleus in the /-th unit cell is given by a adm ixture of a symmetric and an antisymmetric component of the modulation wave
so that
where (p0*k is different for different nuclei in the unit cell and 0 (.
\:) = qc + (p(x).
Here qc is the C wave vector, (p(x) a solution of the sine-Gordon equation, and **(/) = *oa + Ic, / = 0 , 1, 2, 3 ,... with jr03( denoting the position of the a-th nucleus in the /-th unit cell. The expansion of the EFG tensor components in powers of the nuclear displacements now becomes
If the contributions to the EFG tensor are of a local nature [6 ] and if i/o and wo in (4a) are parallel one finds that 0 ,(//) -= 0 and that T^= T^\ It should be noted that the non-local form (5) predicts [6 ] up to four edge singularities in the 14N quadru pole perturbed N M R spectrum whereas only up to three are allowed in the local case [6 ] .
II. Experimental Results
The quadrupole splitting of the 14N (7 = 1 ) magnetic resonance spectra of TMATC-Zn has been measured at a Larm or frequency vL( 14N ) = 19.555 MHz for crystal rotations around three ortho gonal axes at T> T\ and at T < T\. The splitting between the -1 ) -*• 0 ) and 0 ) -* 1 ) transitions is
where Tzz is the component of the EFG tensor in the laboratory frame along the direction of the external magnetic field. For a crystal rotation around the a-axis where 0a £ c, H0 one transforms from the laboratory to the crystal fixed a, b, c frame:
-r bb) cos 2 0a T zz(0a) = y (7'bb + T + T bc sin 20a. 
) + y (Tc

T ZZ(0C ) = \(T'dd + T bb)
(7 c) + y ( 7 'bb -r aa) cos 20c + T ab sin 2 9C.
In the I phase each of the above EFG tensor elements T'd' A , T bb etc. is described by expansion 
The angular dependence of the 14N quadrupole splitting 2 J vq for r = 2 6°C > 7 'I is shown in Fig. la , b, c for rotations around the a, b and c crystal axes.
The results show the existence of four physically non-equivalent l4N EFG tensors which form two groups -A and B -of chemically non-equivalent ^4N sites (/ = 1, 2 -> A, / = 3, 4 -*■ B). The experi mental error is about ± 2 kHz (Table 1) .
In the I phase at 7 = 16° < T\ T0(/), i= 1 -4 is not changed but T r (/), T2"(/) and T2'(/) are non zero and can be determined [6 ] Table 2 .
The results clearly show the presence of th two non-parallel out of phase components -perhaps rotation and displacement -of the modulation wave (4a) as there is a relative phase shift between the linear and the quadratic terms < P \ -< 2>2 = 45°T and T 2' =# T 2". This is in sharp contrast to the predictions of the "local" model where the linear and quadratic terms have the same phase and where T r = T2" . The difference between the "local" and the "non local" angular dependences is illustrated in Fig. 3  for c JL H0, 0 < (a, H0) . The upper curve shows the "local" case where 0 ! -< 1>2 = 0 and there are the singularities d 2 zl VQ/d < Z > = 0 close to the "pure" quadratic case, whereas the lower curve shows the "non-local" case for <t>] -<l>2 = 45° where four edge singularities are seen in the same region. The difference between the two cases is relatively small and one must be rather carefull if a proper fit and a proper determ ination of the EFG tensors should be made.
